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Abstract 
Background 
In 2014, approximately 1.3 billion of adults worldwide, that were 18 years old and older, 
were overweight and 600 million were obese [1]. In many countries, being overweight or 
having obesity kills more people than being underweight [1]. In Mexico, 42% of men were 
overweight and 26.8% of men were obese, while 35.5% of women were overweight and 
37.5% of women were obese [2]. Health risks related to overweight and obesity include 
cardiovascular diseases (leading cause of death in 2012), diabetes, musculoskeletal 
disorders and some cancers [1]. Exercise can help prevent, slow down the progression, or 
manage these diseases associated with overweight and obesity [3–8]. There are also several 
studies, including meta-analyses, that have found exercise interventions to be effective in 
reducing weight and body mass index in people with overweight or obesity [9–14]. 
Obesity and overweight are a public health problem in Mexico that needs to be attended to 
and it is important that this problem is dealt by analyzing and evaluating models that shape 
and change health behaviors. There are numerous psychosocial models that study and 
explain behavioral change in health. The World Health Organization (WHO) summarizes 
the most effective models and theories of health promotion and education that have been 
effective in practice including the Rational Model, Extended Parallel Process Model, 
Transtheoretical Model of Change, Theory of Planned Behavior, Activated Health 
Education Model, Social Cognitive Theory, Communication Theory, Diffusion of 
Innovation Theory, and the Health Belief Model [15]. These models and theories have been 
involved in the promotion of health behaviors by enabling people to increase control over 
and to improve their health [15]. From these models and theories, the Health Beliefs Model 
(HBM) has been shown to explain changes in people’s health behaviors [16], including 
exercise [17–20]. There are several studies that apply the HBM to physical activity [21–
23], but physical activity and exercise are defined differently. Physical activity is “any 
bodily movement produced by skeletal muscles that results in energy expenditure… [and] 
in daily life can be categorized into occupational, sports, conditioning, household, or other 
activities” [24], and exercise is “a subset of physical activity that is planned, structured, and 
repetitive and has a final or an intermediate objective, the improvement of physical fitness” 
[24]. Nevertheless, some studies use the term physical activity and exercise interchangeably 
[24]. 
History of the health belief model 
Over time people have been concerned about health. It is for this reason that professionals 
committed to this area have conducted research and interventions, and have also developed 
theories and models that explain health behaviors of individuals [16, 25]. In the 50s, in an 
effort to build a psychosocial model to explain behaviors related to health and prevention, 
the conceptual basis of the Health Belief Model [26–28] was formulated in collaboration 
with Mayhew Derryberry, creator of the Division of Behavior Studies in the Department of 
Public Health of the United States of America and of a group of four social psychologists: 
Godfrey Hochbaum, Stephen Kegeles, Hugh Leventhal and Irwin Rosenstock [16, 29]. 
The studies conducted by Hochbaum, in 1952, related to a prevention program against 
tuberculosis, were fundamental for the development of the HBM [30]. These studies 
observed more than 1200 adults in three American cities and their willingness to undergo 
X-ray examinations. They found that their willingness to undergo examinations was the 
product of individual beliefs of susceptibility to the disease and personal benefits of early 
detection [30]. The HBM was proposed, at first, to give an explanation and prediction of 
preventative behaviors and to know the reasons for people not going to medical 
examinations for early detection of diseases or simply to know their health status, among 
others preventive behaviors. The HBM began to arouse interest in different professionals 
from different countries in such a manner that by the 1970′s, the model began to be used in 
research and health interventions, and evidence in favor of the model began to be published 
[25]. In 1984, Janz and Becker [31] examined the HBM to account for its effectiveness in 
practice by reviewing 46 studies that included health behaviors like breast self-exams, 
vaccinations, exercise, physical activity, smoking, seat belt use, among others. Currently, 
the HBM is considered useful [25], and valid [29] as it is one of the most applied models in 
the promotion of health [32] and has been one of the most cited and used models to explain 
behaviors related to disease prevention, symptom responses, and diseases as well as other 
behaviors with health effects [16]. 
Factor structure of the health beliefs model 
The HBM is based on three main assumptions: 1) the belief that a problem is extremely 
important to take it into account, 2) the perception of vulnerability because of that problem 
and, 3) the perception that the action taken will have, as result, a greater benefit compared 
with the personal cost produced. According to this model, the interaction of these 
assumptions stimulates the appearance of healthier behavior patterns that allow to prevent 
diseases and avoid risky situations [32]. The HBM is composed of two factors that explain 
health behaviors: the perception of health threat and the perception that specific health 
behavior can reduce or eradicate the threat [33]. 
The perception of health threat has three components (Fig. 1): 1) general health values, 
which refer to the interest and concern for one’s health, 2) personal beliefs about 
vulnerability and 3) beliefs about the severity and risk of the disorder. For example, people 
can change their behavior and start exercising if, 1) they are really concerned about their 
health, 2) they believe that by not exercising they can suffer from some illnesses and, 3) 
that suffering from those illnesses is very serious leading to a low quality of life or death 
[33]. 
  
 
Fig. 1 
Health belief model applied to exercise 
The reduction or disappearance of the perceived threat by adopting a health behavior has 
two components: 1) whether or not the person thinks that such a measure will be effective 
and, 2) the belief that the benefits of carrying out the health behavior outweigh the costs. 
For example, a person who does not exercise, feels vulnerable about suffering from related 
illnesses, and maybe thinking about starting to exercise, may think that 1) exercising 
reduces the risk or illnesses, and 2) although it is hard to exercise, the ultimate benefit will 
be better than the potential harm to health, so the person will decide to modify their 
behavior [33]. 
The HBM has been applied and studied in several health behaviors [34] like tuberculosis 
treatment adherence [35], breast self-examination [36], osteoporosis prevention [37], 
cervical cancer screening [38], hepatitis A and B vaccination [39], Pap smear testing [40], 
Human Papilloma Virus vaccination [41], prostate cancer screening [42], colorectal cancer 
screening [43], high-risk sexual behaviors [44], physical activity [22, 23, 45], and exercise 
[17–20] among others with good results in explaining health behaviors. 
There are several exercise studies using the HBM around the world where positive 
outcomes have been found. In a study done with a sample of 98 Jordanian myocardial 
infarction patients [17], with a mean age of 50 years (SD = 12.15), and 58% males, it was 
found that health motivation and perceived barriers had statistically significant correlations 
with exercise participation. A study with a sample of 132 Hong Kong adults [18], with a 
mean age of 49.3 years (SD = 9.46), and 59.8% female, found a statistically significant 
standardized beta, in a multiple regression analysis, between exercise and perceived 
barriers. In a different study with a sample of 57 participants from New York [19], with a 
mean age of 56 years (SD = 10.4) and 72% males, the HBM accounted for 29% of the 
variance of exercise attendance, and three HBM factors were associated with exercise 
attendance: perceived severity of coronary heart disease, perceived benefits of exercise, and 
special health practices. Currently there are no published articles that have studied exercise 
using the HBM in Mexico. 
For this reason, the HBM will be used to explain exercise behavior in the Mexican 
population. Several articles that have studied the HBM design and use their own scales and 
for many of those studies the validation is not reported. There are some scales that have 
been validated, like the Champion’s Health Belief Model Scale for breast cancer [46], but a 
few studies use it. Exercise and physical activity studies, based on the HBM, have no 
validated scales used across studies, and most of them develop their own instruments 
without validating the scales. One of the studies used a scale, the HBM Questionnaire [47], 
but the original scale was designed for dieting and fasting and the study does not show the 
validation of the modified scale. Also, each factor was composed of only one item, when 
most of the other scales use more items per factor. There are no validated exercise scales 
based on the HBM in Spanish, so the purpose of this study was to develop and validate a 
scale by developing items, analyzing the factor structure, and analyzing the internal 
reliability of the factors. The validation of this scale will help researchers study exercise 
using the HBM in Mexico. 
Go to: 
Method 
Participants 
The sample consisted of 746 participants from five cities of Mexico: Juarez (23.1%), 
Zacatecas (22.6%), Toluca (22.2%), Colima (17.5%) and Guadalajara (14.5%). The mean 
age for the total sample was 28.54 years (SD = 18.89) and 54.6% reported being female and 
44.1% male. With respect to marital status, 57.7% reported being single, 34.1% married, 
4.4% living common law, 2.0% widowed, 1.0% divorced, and 0.8% separated. 
Demographic information is described in Table 1. 
Table 1 
Demographic information by city 
 Juarez Guadalajara Toluca Colima Zacatecas F 
or Χ 2(p) 
Post Hoc 
(Bonferroni) 
N 170 104 168 121 167   
 Juarez Guadalajara Toluca Colima Zacatecas F 
or Χ 2(p) 
Post Hoc 
(Bonferroni) 
N 170 104 168 121 167   
Mean Age 
(SD) 
33.11 
(29.68) 
34.18 (14.46) 24.00 
(12.36) 
18.99 
(6.93) 
32.29 
(14.81) 
19.12 
(<0.01) 
J > T; J > C; G > 
T; G > C; Z > T; Z 
> C 
Gender 
 Female 
(%) 
52.9 58.7 56.0 47.9 60.5 5.35 
(0.25) 
 
 Male (%) 47.1 41.3 44.0 52.1 39.5  
Marital Status 
 Married 
(%) 
50.0 46.7 20.0 7.8 43.7 165.12 
(<0.01) 
 
 Single (%) 44.7 46.7 74.3 90.6 36.7  
 Juarez Guadalajara Toluca Colima Zacatecas F 
or Χ 2(p) 
Post Hoc 
(Bonferroni) 
N 170 104 168 121 167   
 Divorced 
(%) 
0.6 2.8 0.0 0.0 1.8  
 Separated 
(%) 
0.6 0.0 1.3 0.8 1.2  
 Living 
Common 
Law (%) 
3.5 1.9 1.3 0.0 13.0   
 Widowed 
(%) 
0.6 1.9 3.1 0.8 3.6   
Note: J Juarez, G Guadalajara, T Toluca, C Colima, Z Zacatecas 
MacCallum and colleagues criticize the traditional rules of thumb commonly used to 
calculate the necessary sample sizes to perform exploratory factor analyses that recommend 
a specific number or participants per item [48]. In their study they determine that sample 
size depends on three indicators: item communalities, number of factors, and the number of 
items per factor. MacCallum and colleagues suggest that “If results show a relatively small 
number of factors and moderate to high communalities, then the investigator can be 
confident that obtained factors represent a close match to population factors, even with 
moderate to small sample sizes” [48]. The sample size for the exploratory factor analysis is 
sufficient since the range of the item communalities were between moderate and high, there 
were a few factors, and there were several items per factor. 
Instruments 
Exercise health belief model scale (EHBMS) 
This scale consisted of 32 items with five-point Liker-type response option scale: for items 
one to 26 the options were “not at all”, “a little”, “more or less”, “quite a bit”, and “a lot” 
due to the type of items, for example “How much interest do you have for your health” and 
“Is it worth paying the price of exercising [such as investing time and overcoming laziness] 
to prevent diseases in the future?”; for items 27 to 32 the response options were “I don’t 
believe”, “maybe, but it’s unlikely”, “I believe it’s likely”, “I believe it’s very likely”, and 
“I believe, I’m sure of it” because these items are different from the previous ones since 
they ask if they think they can get diseases, for example “Do you think you could get high 
blood pressure”. After the exploratory factor analysis, the items divided into five factors: 
general health values, beliefs about the vulnerability of not exercising, beliefs about the 
severity of not exercising, beliefs that exercising can reduce threats, and beliefs that the 
benefits exceed the costs of exercising. The internal reliability of each factor, analyzed with 
Cronbach’s alpha, was 0.84, 0.67, 0.90, 0.85 and 0.75, respectively. 
Socio-demographic questionnaire 
Participants were asked to report their age, gender, and marital status. 
Procedure 
The study was evaluated and approved by the ethics committee of the Autonomous 
University of Juarez. Items were written for each of the five factors of the Health Belief 
Model by a research group composed of five researchers with doctoral degree with 
expertise in health behavior. A total of 52 items were written for the scale in the first draft. 
Then, to evaluate the easiness of reading, response options and the redaction of the items, 
the scale was administered to a convenience sample of 50 participants, who were asked to 
evaluate their content and meaning. A sample of 10 participants per city was obtained from 
different areas. Researchers went to different neighborhoods to ask people to participate. 
Participants read each item, they were asked if they understood the items, to explain the 
meaning of the items, to suggest any changes if the item was not clear, and to write what 
part of the item they did not understand if it was the case. At the end, a researcher would 
talk to the participants to gather more information if needed. According to their 
suggestions, some items were eliminated and others were modified based on the opinions 
of the sample having as a result 32 items representing the five factors of the HBM. The 
final scale was applied to a sample of 746 participants from the cities of Juarez, Zacatecas, 
Toluca, Colima y Guadalajara. 
Participants were given a written consent form that included the description of the study, 
ethical issues of the study and their participation. Participants confidentiality was ensured 
by not asking for identifying information, and they were given time to ask for more 
information about the study if required before administering the scales. The scales were 
given to participants and it took them between 10 and 15 min to answer. As part of the 
instructions on the scale, participants were given the definition of exercise and it was 
explained how it was different from physical activity. Data was entered and analyzed in 
SPSS 24 with exploratory factor analysis for the scale, and demographic information was 
analyzed with analysis of variance and chi square analyses. 
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Results 
Elaboration of the items 
Items were written in Spanish and revised by a group composed of five researchers with 
doctoral degrees with expertise in health topics. The group wrote items based on the HBM 
model and made a pool including all of them. They revised each of the items and chose the 
most representative of each factor. The items were administered to a sample of 50 
participants who were asked specifically if they understood all the words, the easiness of 
reading, the response options, and suggestions if they did not understand the item. A final 
list of 32 items was considered to represent the factors of the scale with the response 
options previously described (see Table 2). 
Table 2 
Exploratory factor analysis of the health belief model questionnaire 
 Factor loadings  
Item 1 2 3 4 5 h
2
 
1. How much interest do you have for your health? (¿Qué tanto 
interés tienes por tu salud?) 
0.49 0.48 -
0.05 
0.41 0.85 0.75 
2. How much do you think about your health? (¿Qué tanto piensas 
acerca de tu salud?) 
0.42 0.44 0.02 0.34 0.79 0.65 
3. How much do you care about your health? (¿Qué tanto te 
preocupa tu salud?) 
0.48 0.47 0.03 0.39 0.82 0.70 
 Factor loadings  
Item 1 2 3 4 5 h
2
 
4. How important do you think is taking care of your health? (¿Qué 
tan importante crees que es cuidar de tu salud?) 
0.25 0.24 0.10 0.24 0.28 0.11 
5. How serious is it to suffer from high blood pressure? (¿Qué tan 
grave es padecer de presión alta?) 
0.22 0.24 0.14 0.33 0.21 0.14 
6. How serious is it to have diabetes? (¿Qué tan grave es padecer de 
diabetes?) 
0.14 0.21 0.02 0.31 0.15 0.15 
7. How serious is it to suffer a heart attack? (¿Qué tan grave es que te 
dé un infarto al corazón?) 
0.18 0.20 0.03 0.45 0.20 0.32 
8. How serious is it to suffer a stroke? (¿Qué tan grave es que te dé 
una embolia?) 
0.47 0.46 0.11 0.91 0.38 0.84 
9. How serious is it to get cancer? (¿Qué tan grave es que te dé 
cáncer?) 
0.47 0.47 0.09 0.85 0.37 0.74 
10. How serious is it to gain weight? (¿Qué tan grave es que 0.18 0.16 0.15 0.29 0.16 0.19 
 Factor loadings  
Item 1 2 3 4 5 h
2
 
aumentes de peso?) 
11. How much do you think exercise will help you prevent having 
high blood pressure? (¿Qué tanto crees que el ejercicio te ayude a 
prevenir tener presión alta?) 
0.51 0.79 0.13 0.47 0.45 0.70 
12. How much do you think exercise will help you prevent [or 
control] diabetes? (¿Qué tanto crees que el ejercicio te ayude a 
prevenir [o controlar] la diabetes?) 
0.52 0.87 0.17 0.44 0.43 0.80 
13. How much do you think exercise will help you prevent heart 
attacks? (¿Qué tanto crees que el ejercicio te ayude a prevenir los 
infartos al corazón?) 
0.54 0.84 0.09 0.45 0.46 0.74 
14. How much do you think exercise will help you prevent strokes? 
(¿Qué tanto crees que el ejercicio te ayude a prevenir las embolias?) 
0.49 0.82 0.14 0.38 0.43 0.74 
15. How much do you think exercise will help you prevent cancer? 
(¿Qué tanto crees que el ejercicio te ayude a prevenir el cáncer?) 
0.37 0.68 0.10 0.31 0.37 0.55 
 Factor loadings  
Item 1 2 3 4 5 h
2
 
16. How much do you think exercise will help you not to gain 
weight? (¿Qué tanto crees que el ejercicio te ayude a no aumentar de 
peso?) 
0.59 0.71 0.08 0.47 0.47 0.65 
17. How much do you think exercise will help you have better 
health? (¿Qué tanto crees que el ejercicio te ayude a tener una mejor 
salud?) 
0.64 0.74 0.02 0.51 0.53 0.73 
18. How much do you think exercise will help you have a better 
quality of life? (¿Qué tanto crees que el ejercicio te ayude a tener una 
mejor calidad de vida?) 
0.66 0.75 0.04 0.48 0.55 0.71 
19. How much do you think exercise helps you live longer? (¿Qué 
tanto crees que el ejercicio te ayude a vivir más años?) 
0.10 0.14 -
0.02 
0.10 0.13 0.16 
20. How much do you think exercise will help you look better? 
(¿Qué tanto crees que el ejercicio te ayude a verte mejor?) 
0.73 0.55 0.07 0.44 0.49 0.64 
21. Is it worth paying the price of exercising [such as investing time 
and overcoming laziness] to prevent diseases in the future? (¿Vale la 
pena pagar el precio de hacer ejercicio [como invertir tiempo y 
0.41 0.24 0.04 0.22 0.23 0.19 
 Factor loadings  
Item 1 2 3 4 5 h
2
 
superar la flojera] para prevenir enfermedades en un futuro?) 
22. Is it worth paying the price of exercising [such as investing time 
and overcoming laziness] to have better health? (¿Vale la pena pagar 
el precio de hacer ejercicio [como invertir tiempo y superar la 
flojera] para tener una mejor salud?) 
0.91 0.52 0.13 0.44 0.45 0.85 
23. Is it worth paying the price of exercising [such as investing time 
and overcoming laziness] to have a better quality of life? (¿Vale la 
pena pagar el precio de hacer ejercicio [como invertir tiempo y 
superar la flojera] para tener una mejor calidad de vida?) 
0.92 0.56 0.15 0.45 0.50 0.87 
24. Is it worth paying the price of exercising [such as investing time 
and overcoming laziness] to live longer? (¿Vale la pena pagar el 
precio de hacer ejercicio [como invertir tiempo y superar la flojera] 
para vivir más años?) 
0.86 0.53 0.12 0.41 0.46 0.79 
25. Is it worth paying the price of exercising [such as investing time 
and overcoming laziness] to look better? (¿Vale la pena pagar el 
precio de hacer ejercicio [como invertir tiempo y superar la flojera] 
para verte mejor?) 
0.81 0.54 0.12 0.39 0.45 0.71 
 Factor loadings  
Item 1 2 3 4 5 h
2
 
26. Even if I find it hard to exercise, it is worth doing to prevent 
diseases in the future. (Aunque me cueste hacer ejercicio, vale la 
pena hacerlo para prevenir enfermedades en un futuro.) 
0.74 0.49 0.16 0.41 0.40 0.64 
27. Do you think you could get high blood pressure? (¿Crees que te 
pueda dar presión alta?) 
0.19 0.14 0.81 0.19 0.09 0.70 
28. Do you think could get diabetes? (¿Crees que te puede dar 
diabetes?) 
0.13 0.13 0.82 0.11 -
0.02 
0.70 
29. Do you think you could suffer a heart attack? (¿Crees que puedes 
tener un infarto al corazón?) 
0.08 0.08 0.82 0.09 -
0.01 
0.69 
30. Do you think you could suffer a stroke? (¿Crees que te puede dar 
una embolia?) 
0.05 0.06 0.41 0.05 0.01 0.22 
31. Do you think could get cancer? (¿Crees que te puede dar 
cáncer?) 
0.09 0.11 0.66 0.06 0.01 0.50 
 Factor loadings  
Item 1 2 3 4 5 h
2
 
32. Do you think you could gain weight? (¿Crees que puedes 
aumentar de peso?) 
0.15 0.11 0.61 0.14 0.00 0.49 
Open in a separate window 
Note: Highest loadings are in bold; The items were developed and applied in Spanish, and were only 
translated to English for this table 
Exploratory factor analysis 
The 32 items were analyzed with an exploratory factor analysis (EFA) by constraining the 
structure to the five factors as proposed by the model, using the generalized least squares 
method with a promax oblique rotation. The factor loadings for most of the items had their 
highest loading in the expected factors (see Table 2). The KMO index [49] was 0.92 and 
the Barlett’s sphericity test [49] was statistically significant (p< 0.01) indicating an 
adequate sample and normal distribution for the EFA. Factor loadings were analyzed and 
an item was retained in a factor if the highest loading had a value of 0.30 or greater and if 
the difference of the highest loading and the second highest loading was at least 0.10. If the 
highest factor loading of an item was less than 0.30, the item was excluded, and if an item 
had shared factor loadings in two or more factors (factor loadings difference less than 0.10), 
then the item was also excluded. 
The final scale had 25 items with unique factor loadings ranging from 0.31 to 0.92 (see 
Table 2), three items were excluded because of low factor loading values (items 4, 10, and 
19), two items were excluded because of shared factor loadings (items 5 and 18), one item 
was excluded because it had the highest loading in a different factor that what was expected 
(item 20), and one item was excluded from the factor “beliefs about the severity of not 
exercising” because it incremented the internal reliability from α = 0.53 to α = 0.67 (item 
6). The factor structure of the scale reflects each of five the factors of the HBM. 
The first factor explained 31.48% of the total variance, and it was composed of six items 
(items 21 to 26) with factor loadings ranging from 0.41 to 0.92. According to the theme of 
these items, this factor was named “beliefs that the benefits exceed the costs of exercising”. 
An item for this factor is “Is it worth paying the price of exercising [such as investing time 
and overcoming laziness] to prevent diseases in the future?”. The second factor explained 
10.52% of the total variance and it consisted of seven items (items 11 to 17) with a range of 
factor loadings from 0.68 to 0.87. The theme for these items was “beliefs that exercising 
can reduce threats” and an item from this factor was “How much do you think exercise will 
help you prevent having high blood pressure?”. The third factor explained 5.97% of the 
total variance and it included six items (items 27 to 32) with factor loading values between 
0.41 and 0.82. The theme for these items was “beliefs about the vulnerability of not 
exercising” and an item from this factor was “Do you think you could get high blood 
pressure?”. 
The fourth factor explained 5.16% of the total variance, and initially consisted of four items 
with a factor loadings ranging from 0.31 to 0.91. Item 6 of this factor was excluded because 
it incremented the Cronbach’s alpha value from 0.53 to 0.67, and the factor ended up 
consisting of three items (items seven to nine) with factor loadings ranging from 0.45 to 
0.91. This factor was named “beliefs about the severity of not exercising” according to the 
items. An example item is “How serious is it to suffer a heart attack?”. The fifth factor 
explained 4.34% of the total variance and it was composed of three items (items one to 
three) with factor loadings ranging from 0.79 to 0.85. The theme of the items was “general 
health values” and an example item is “How much do you care about your health?”. 
Internal reliability 
The internal reliabilities of each factor was calculated with the Cronbach’s alpha index. The 
factor of “general health values” obtained an internal reliability of α = 0.88; the factor of 
“beliefs about the vulnerability of not exercising”, α = 0.76; the factor of “beliefs about the 
severity of not exercising”, α = 0.67; the factor of “beliefs that exercising can reduce 
threats” α = 0.91; and the factor of “beliefs that the benefits exceed the costs of exercising”, 
α = 0.82. The internal consistency for all of the items on the scale was not analyzed since 
the HBM does not include a global index. 
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Discussion 
The factor structure of the EHBMS was validated in a Mexican sample in our study and it 
can be used to assess the HBM to explain exercise. This was the first scale validated in 
Mexico using the HBM applied to the health behavior of exercise. The scale is composed of 
the 5 components (Fig. 1) of the HBM [33] and most of them have adequate internal 
reliability coefficients, except for the factor of “beliefs about the severity of not exercising” 
with α = 0.67. 
Mexico has one of the highest percentages of overweight and obesity in adults in the whole 
world [2], and the development of this scale will help explain a behavior that can be 
changed. According to the National Institutes of Health, exercise is not the only factor 
related to overweight and obesity, there are other factors that influence them like the 
environment, genes, family history, health conditions, medicines, emotional factors, 
smoking, age, pregnancy and lack of sleep [50], but exercise behaviors have been 
associated with a reduction of weight and body mass index in several studies [9–14], and 
this study provides an exercise scale that can measure and analyze a validated model, the 
HBM, in a Mexican population since the sample used in this study consisted of five 
different sites across Mexico. The large sample size obtained from the different sites allows 
for greater generalization of the results based on this scale since the sample was obtained 
from the north and central part of Mexico. 
This scale was based in the HBM and it will be useful for the explanation of exercise, 
helping health providers promote exercise. These interventions will give people with 
overweight obesity tools to help them exercise in order to have a better health reducing the 
risks like suffering from heart attacks or strokes, diabetes or some types of cancer. 
It is important to note that there is a need to replicate these findings with other 
representative Mexican samples from other states, other ages, and other ethnic groups that 
are part of the country. There is also a need to confirm the factor structure using 
confirmatory factor analysis with a different sample. 
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Conclusions 
The Exercise Health Belief Model Scale can be used in Mexican populations to measure the 
Health Belief Model applied to exercise. The scale has a good factor structure that reflects 
all of the components of the HBM and it also has acceptable internal reliability indices. 
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